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A CVR Energy, Inc. Company

January 18, 2017

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

i f i aWea
Mr. Eddie Terrill, Director 5:"\“\\ i ,-‘r/ .-5"‘}%!? / @i:j
Oklahoma Department of Environmental Quality
Air Quality Division
707 North Robinson
P.O. Box 1677

Oklahoma City, OK 73101-1677

Re: 2016 RATA Test Results
Hydrocracker Flare GC, South Flare GC, West Flare GC, and Fuel Gas Drum GC
Permit No. 2007-026-TVR (M-16)

Dear Mr. Terrill:

The purpose of this letter is to transmit a copy of the 2016 RATA test results for the Hydrocracker Flare

GC, South Flare GC, West Flare GC, and Fuel Gas Drum GC. The RATA tests were conducted on
November 29, 2016, and demonstrated compliance for all four sources.

If have any questions please contact David Heller at (405) 665-6526.

Curtis Miles

Environmental Manager

cc: Mr. John Blevins, EPA, Region 6, Compliance Assurance and Enforcement Division



PENOVO

December 12, 2016

Mr. David M. Heller
Environmental Engineer |lI
Wynnewood Refining Company
906 South Powell Street
Wynnewood, Oklahoma 73098

Re: Hydrocracker Flare — Yokogawa GC 8000 Hzs Gas Chromatographs Annual
RATA Performance Test, CVR Energy, Wynnewood Refining Company,
Wynnewood, Oklahoma

Dear Mr. Heller:

Enclosed are 3 hard copies and 1 copy on CD of the final test report for the Hydrocracker
Flare — Yokogawa GC 8000 Hzs Gas Chromatographs Annual RATA Performance Test
at the CVR Energy. - Wynnewood Refinery facility located in Wynnewood, Oklahoma.

If you have any questions or comments, please do not hesitate to call us at (281) 251-
0399. DeNovo appreciates this opportunity and we look forward to continuing our
successful and lasting relationship.

Sincerely,

o?ﬂa«ap/cﬁu@

Louis M. Esposito
Director
LME/th

17902 East Strack Drive, Spring, TX 77379 ,r‘
281.251.0399, http://www.denovogt.com
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HYDROCRACKER FLARE
YOKOGAWA GC 8000 H,S GAS CHROMATOGRAPH

2016 ANNUAL RATA PERFORMANCE TEST

CVR ENERGY — WYNNEWOOD REFINERY
WYNNEWOOD, OKLAHOMA

Final Report
December 12, 2016

Project # 5281.03.05

17902 East Strack Drive, Spring, TX 77379 |

281.251.0399, http://www.denovogt.com ¥
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CVR. Energy — Wynnewood Refinery — 2016 Annual Hydrocracker Flare GC RATA Sevies P.N. 5281.03.05

SUMMARY

DeNovo Global Technologies, Inc. (DeNovo) conducted the Annual Relative Accuracy
Test Audit (RATA) on the plant Hydrocracker Flare GC, H2S Continuous Emissions
Monitoring Systems (CEMS) associated with the CVR Energy. — Wynnewood Refining
Company (WRC) petroleum refinery located in Wynnewood, Oklahoma. Annual
certification testing was conducted on the Hydrocracker Flare Yokogawa GG 8000 H28
Gas Chromatograph for the poliutant Hydrogen Sulfide (H2S). The tests were performed
to provide documentation of compliance with quality assurance provisions for the CEMS
and process units as governed under Federal regulations associated with 40 CFR Part
60, 40 CFR Part 63 along with the facility state operating permit.

Testing was conducted on November 29, 2016. The test procedures were performed in
accordance with 40 CFR, Part 60, Appendix B, utilizing a modified EPA Reference
Methods 15 for the determination of H2S. This report presents the results of that testing.

Mr. David M. Helier of Wynnewood Refining Company (WRC) was the project
coordinator. The team leader for DeNovo was Mr. Louis Esposito.

BASED ON THE TEST RESULTS, THE HYDROCRACKER FLARE YOKOGAWA GC
8000 H:S GAS CHROMATOGRAPHS PASSED THE 2016 ANNUAL RELATIVE
ACCURACY TEST AUDIT.

O?ﬂm—aéd"% ffjﬂ.@

Louis M. Esposito
Director
DeNovo Global Technologies, Inc
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CVR.Energy — Wynnewood Refinery — 2016 Annual Hydrocracker Flare GC RATA Series P.N. 5281.03.05
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CVR.Energy — Wynnewood Refinery — 2016 Annual Hydrocracker Flare GC RA TA Series P.N. 5281.03.05

1.0 INTRODUCTION

DeNovo Global Technologies, inc. (DeNovo) conducted the Annual RATA Performance
Test (RATA) for the Hydrocracker Flare Yokogawa GC 8000 H2S Gas Chromatograph
associated with the WRC operations in Wynnewood, Oklahoma.

The H2S Annual Performance RATA series consisted of sixteen samples taken within >3
<6 hours for each of the test series.

The subsequent sections of this report present resulits for the test as follows:

2.0 — Test Methods and Equipment Summary
3.0 — Summary of Test Procedures and Results

The appendices provide documentation and supporting data. The appendices are
organized as foliows:

Appendix A — Emission Performance RM Calibration and Run Test Data
AppendixB — Operational Data

Appendix C — Gas Calibration Certificates/Support Documentation
Appendix D — Example Calculations

Appendix E — Quality Assurance

Page 4 0of 46




CVR. Energy — Wynnewood Refinery — 2016 Annual Hydrocracker Flare GC RATA Series P.N. 5281.03.05

2.0 TEST METHODS AND EQUIPMENT SUMMARY

The test program was designed to provide data for documentation of compliance with
federal regulations associated with NSPS Subparts and state operating permit
requirements related to certification of unit emissions. Specifically, testing for the WRC
facility consisted of sampling the Hydrocracker Flare Yokogawa GC 8000 Gas
Chromatograph for H2S. The following is a brief description of the units:

Hydrocracker Flare H2S CEMS:
H2S Analyzer — Yokogawa Gas Chromatograph
Model: GC8000

Serial No: KGC - 11727
Span Range- 0 — 300 ppm H25
Plant 1.D No.: 1003887

Range: 300 ppm
The Plant Data Acquisition System (DAS) is managed by a Total Distributive Control

(TDC) processor which compiles process data points from the units into the Plant History
Database (PHD). The PHD system provides one minute averaged data.

Page 5 of 46




CVR. Energy — Wynnewood Refinery — 2016 Annual Hydrocracker Flare GC RATA Series P.N. 5281.03.05

3.0 SUMMARY OF TEST PROCEDURES AND RESULTS

A summary of the RATA test series is given in Table 3-1 below.

3.1 Hydrocracker Flare Emission Performance Test

RATA testing was performed on November 29, 2016 on the Hydrocracker Flare
Yokogawa GC 8000 Hz2S Gas Chromatographs. A minimum of sixteen (16) test
runs were used from sample bag injections for the unit test series. Testing was
performed in accordance with EPA Method15 (modified), gas chromatography
sampling and analytical test procedures to calculate the average for the RA
determination for the unit. The RM average was then compared with the CEM
averages to determine the analyzer relative accuracy. The RA Performance
Specification for Hz2S analyzer specifies the CEMS to be within 20% of the
reference method, or 10% of the emission standard (162 ppm).

Based on the test results, the Hydrocracker Flare Yokogawa GC 8000 H2S Gas
Chromatograph Passed the Annual RATA certification.

3.2 Sampling and Analytical Procedures

3.2.1 RM - Gas Chromatography Instrumentation

The compound to be analyzed for was hydrogen sulfide (H2S). The instrument
used for the analyses was a SRI 8610C equipped with a flame photometric
detector (FPD). The detector temperature was set at 125°C, and a sample flow of
70 ml per minute. Column temperature was set at 45°C. A 1.0 - milliliter sample
loop mounted on an automatic sampling valve was used to inject both calibration
and sample gases on to two Chromasil 310 3-meter x 1/8” packed Teflon columns
configured in series.

3.2.2 GC Calibration Procedure

The GC was calibrated using H2S/COS/CS: certified gas. A 7-point curve was
obtained by diluting the standard with nitrogen gas to 100% and 50% of a 488.2
ppm gas standard and also diluting the standard with nitrogen gas to 100%, 50%,
25%. 12.5% and 0% of the 154.7 ppm gas standard concentration. The dilutions
were accomplished within the precision syringe by taking in a specified amount of
standard and then diluting with the nitrogen. Runs were done at each calibration
point until three consecutive runs were within 10% of each other with the final
analysis point being added to the curve. Certified H2S standards within the range
of the facility operating conditions were injected to confirm calibration.
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CVR Energy — Wynnewood Refinery — 2016 Annuial Hydrocracker Flare GC RATA Series P.N, 5281.03.05

3.2.3 GC Sampling Procedure

The flare gas samples measured by the Yokogawa GC 8000 H:S Gas
Chromatographs were sampled and measured according to the requirements and
procedures of EPA Reference Method 15 with the following two modifications. Gas
samples were collected in Tedlar bags instead of direct injection and the GC was
calibrated by means of certified gas standards versus permeation tubes. Each
Tedlar bag was purged with nitrogen prior to use and then filled directly from the
Yokogawa fuel gas analyzer sample port feed tap. The sample port taps were
fitted with 1/4" stainless swag-lok fittings and connected to Teflon fubing. The
sample line was purged prior to each sample. The labeled tedlar bags were then
immediately brought to the RM GC for immediate analysis via direct injection. No
dilutions of the sample were necessary since the established calibration table
covered the appropriate range.
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CVR.Energy — Wynmewood Refinery — 2016 Annual Hydrocracker Flare GC RATA Series

3.2.4 GC Data Collection and Integration

P.N. 5281.03.05

The results were integrated using Peak Simple GC software, with data analysis

specific to H2S concentrations reported in parts per million (ppm)

Table 3-1: Hydrocracker Flare Yokogawa GC 8000 H2S CEMS Rata

Run No. RM CEMS
H2S (ppm) H2S (ppm)

1 108.56 116.03

2 109.89 111.68

3 99.70 112.93

4 92.10 111.68

5 104.54 113.50

6. 99.46 112.60

7 98.99 107.09

8 118.30 116.49

9 95.00 107.55

10. 92.97 105.72

1. 92.10 104.58

12. 99.67 104.12

13. 97.79 107.67

14, 109.38 118.54

15. 114.15 112.02

16. 107.43 102.52

Avg 102.50 110.30
StdDe 6.6997
ConC. 3.5693

RA% 114
Ac/Std % 7.0

Status PASS

H,S shall not exceed 20.0 percent of the mean value of the reference method test data or 10
percent of the Relative Standard, whichever is greater

Page 8 of 46



CVR. Energy — Wynnewood Refinery — 2016 Annual Hydrocracker Flare GC RATA Series PN, 5281.03.05

APPENDIX A - Hydrocracker Flare Yokogawa GC 8000 H:S Test
Data

Page 9 of 46




DeNovo Global Technologies, Inc.

ENVIRONMENTAL ENGINEERING AND TESTING SERVICES

17902 East Strack Drive

Spring, TX 77379

CLIENT:

LOCATION:
LOAD:
ANALYZER:

CVR Energy DATE: |11/29/2016

Wynnewood, Oklahoma PROJECT NO.: }5281.03.05

N/A PERSONNEL: iLouis Esposito

Yokogawa GC8000 SOURCE: [Hydrocracker Flare
LD.JKGC - 11727 APPLICABLE STANDARD: |162

Phone: 281-251-0399
Fax: 281-251-1301

RELATIVE ACCURACY TESTING SUMMARY - Hydrocracker Flare H28 ANALYZER

The table below contains the results of testing and calcultions performed on the date(s) listed.
The testing was performed in accordance with 40 CFR Part 60, Appendix B, Performance Specification 7

Hydrocracker Flare
TIME RM CEMS Dif
9:32 108.56 116.03 -7.47
9:46 109.89 111.68 -1.79
9:55 99.70 112.93 -13.23
10:06 92.10 111.68 -19.58
10:15 104.54 113.50 -8.96
10:26 99.46 112.60 -13.14
10:51 98.99 107.09 -8.10
11:09 118.30 116.49 1.81
11:18 95.00 107.55 -12.55
11:47 92.97 105.72 -12.75
11:58 92.10 104.58 -12.48
12:08 99.67 104.12 -4.45
12:20 97.79 107.67 -9.88
12:46 109.38 118.54 -9.16
13:15 114.15 112.02 2.13
13:22 107.43 102.52 4.91
Average | 102.50 110.30 -7.79
RM AVERAGE: 102.5019 ppmv
CEMS AVERAGE: 110.2950 ppmv
ARITHMETIC MEAN: -7.7931
STANDARD DEVIATION:  6.6997
CONFIDENCE COEFFICIENT: 3.5693
ACCURACY VS. RM AVERAGE: 1M1 %
ACCURACY VS. APPLICABLE STANDARD: 7.0 %

THE ABOVE DATA CERTIFIES THAT THE C.E.M. FOR WHICH THIS DATA IS

PROVIDED PASSES X . FAILS

THE RELATIVE ACCURACY TEST

5781.03.05 Siemens H2S Annual RATA - All, Hydrocracker flare
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ntrof filename:

Lab name: DeNovo Global Technologies, Inc.

Ciient: ‘CVREnergy - Wynnewood
Client ID: 5281.03.05
Collected: 11/29/2016
Method: Bag Sample

Description: FPD

Column: RESTEK 60 METER MXT-1
Carrier: Nitrogen 21 PSI

Cr\peak4d4-64bit\H2swynn.con

Data fite: 5281_305_39.CHR {}

+61.024

1

Component

H2S8

H2511.650

Retention External
1.650 108.5652

108.5652

Units
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f.ab name:
Client:

Client ID:
Collected:
Method:
Description:
Column:
Carrier:

mtrof filename:
Data file:

-61.024

Component

Has

Dehovo Global Technologies, Inc.

'CVREnergy - Wynnewood

5281.03.05

11/29/2016

Bag Sample

FPD

RESTEK 60 METER MXT-1
Nitrogen 21 PSi
Cipeak444-64bit\H2swynn.con
5281_305_40.CHR ()

Retention External  Units
1.650 109.8924

109.8924
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Lab name: DeNovo Global Technologies, Inc.
 Client:*CGVREnergy - Wynnewood
Client ID: 5281.03.05
Coilected: 11/25/2016
Method: Bag Sample
Description: FPD
Column: RESTEK 60 METER MXT-1
Carrier: Nitrogen 21 PSI
wntrof fitenams: C:\peak444-64bitH2swynn.con
Data file: 5281_305_41.CHR ()

-81.024 . e O S 812,500

‘ H2SH.646 ‘

Component Retention External Units
HZ2S 1.646 99.7057

99.7057
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L.ab name:

v Client:

Client 10:
Collected:
Method:

Description:

Column:
Gartier:
wntrol ilename:

DeNovo Global Technolegies, Inc.
:CVREnergy - Wynnewood

5281.03.056

11/29/2016

Bag Sample

FPD

RESTEK 60 METER MXT-1
Nitrogen 21 PSI
C:\peak444-64bil\H2swynn.con

Data file: 5281_305_42.CGHR ()}
-61.024 I §
|
| .
1 -
|
2r
‘ |
3 -
|
4_
|
5
6,
|
7i |
| |
|
Component  Retention External
1.643 92.1074

- H2S

92.1074
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t.ab name: DeNovo Global Technologies, Inc.

v Client;'CVREnergy - Wynnewood
Client ID: 5281.03.05

Collected: 11/29/2016

Method: Bag Sample

Description: FPD

ntrol

Column: RESTEK 60 METER MXT-1
Carrier; Nitrogen 21 PSI

filtename: C:\peak444-64bit\H2swynn.con

Data file: 5281_305 43.CHR ()

Component Retention External Units

H28

1.646 104.6493

104.6493
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L ab name: DeNovo Globat Technologies, inc.
' Client: “GVREnergy - Wynnewood
Client ID; 5281.03.06
Collected: 11/29/2016
Method: Bag Sample
Description: FPD
Column: RESTEK 60 METER MXT-1
Carrier: Nitrogen 21 PS!
Jntrol fitename; C\peakd444-64bitH2swynn.con
Data fite: 5281_305 44.CHR ()

-61.024

....... e

Component Retention External Units
H2S8 1.636 99.4612

99.4612
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Lab name: DeNovo Global Technologies, Inc.
s Client: 'CVREnergy - Wynnewood
Client 1D: 5281.03.05
Collected: 11/29/2016
Method: Bag Sample
Description: FPD
Column: RESTEK 60 METER MXT-1
Carrier: Nitrogen 21 PSi
snirol filename: Cipeakd44-64bitti2swynn.con
Data file: 5281_305 45.CHR ()

-61.024

Component  Retention External Units
L H2S 1.643 98.9943

98.9943
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Lab name:

+ Client:
Client (D
Collected:
Method:
Description:
Column:
Carrier:

ntrol filename:
Pata file:

8|

7|

Component

H28

DeNovo Global Technologies, Inc.

CVREnergy - Wynnewood

5281.03.05

11/29/2016

Bag Sample

FPD

RESTEK 60 METER MXT-1
Nitrogen 21 PSI
Cr\peakd44-64bitH2swynn.con
5281_305_54.CHR (}

Retention External Units
1.623 118.3200

118.3200
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Lab name: DeNovo Global Technologies, Inc.
¢ Client: ‘"CVREnergy - Wynnewood
Client ID: 5281.03.05
Coliected: 11/20/2016
Method: Bag Sample
Description: FPD
Column: RESTEK 60 METER MXT-1
Carrier; Nitrogen 21 PSI
ntrol filename: Crpeakd444-64bit\H2swynn.con
Data file: 5281_305_47.CHR {)

-61.024

H251.636

Component  Retention External Units
H28 1.636 95.0013

95.0013
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Lab name
+ Client
Client 1D

Collected:
Method:
Description:
Column:
Carrier:

wtrol filename:
Data file:

I

Component

H28

: DeNovo Gicbal Technologies, Inc.
:*GVREnergy - Wynnewood

: 5281.03.05

11/29/2016

Bag Sample

FPD

RESTEK 60 METER MXT-1
Nitrogen 21 PSI
C:\peak444-84bit\H2swynn.con
5281_305_52.CHR {}

Retention External Units
1.626 92.9681

92.9681
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Laty name:

¢ Client::

Client iD:
Collected:
Method:
Description:
Column:
Carrier:

ntrol filename:

PeNovo Global Technologies, Inc.
CVREnergy - Wynnewood
5281.03.05

11/29/2016

Bag Sample

FPD

RESTEK 60 METER MXT-1
Nitrogen 21 PSi
Ci\peak444-84bit\H2swynn.con

Data fle: 5281_305_50.CHR {}
61.024 e e e
L

1 ..
2! ?
3,
4 -
5_..
7,

Component Retention External Uniis

H2S 1.636 92.1047

92.1047
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Lab name: DeNovo Globat Technologies, Inc.
+ Client; 'CVREnergy - Wynnewood
Client 1D:; 5281.03.05
Collected: 11/29/2016
Method: Bag Sample

Description: FPD

Column; RESTEK 60 METER MXT-1
Carrier; Nitrogen 21 PSi
sntrol filename: Cipeakd444-64bit\H2swynn.con
Data file: 5281_305_58.CHR {)

Component

H28

Retention External Units
1.610 99.9591

99.9591

Page 22 of 46
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Lab name: DeNoveo Global Technologies, Inc.
¢ Client: 'CVREnergy - Wynnewood
Client ID: 5281.03.05
Collected: 11/29/2016
Methad: Bag Sample
Description: FPD
Column: RESTEK 60 METER MXT-1
: Carrier: Nitrogen 21 PSI
ntrol filename: Ci\peakd44-64bitH2swynn.con
Data fite: 5281_305_53.CHR {}

-61.024 - S . : S— . 312,500

H25/1.626

Coemponent Retention External Units
Ha2S 1.626 97.7930

97.7930
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Lab name: DeNovo Global Technologies, Inc.
Client: '"CVREnergy - Wynnewood
Client ID: 5281.03.05
Coliected: 11/29/2016
Method: Bag Sample
Description: FPD
Column: RESTEK 60 METER MXT-1
Carrier: Nitrogen 21 PS5l
mtrol filename: C:\peak444-64bitH2swynn.con
Data file: 5281_305_55.CHR ()

-61.024 _.312.500

H28/1.623

Component Retention External Units
H2S 1.623 109.3831

109.3831
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Lab name

. PeNovo Global Technologies, Inc.
' Client:
Client 1D:
Coliected:

Method:
Description:
Column:
Carrier:

ntrol filename:
Data file:

'CVRERnergy - Wynnewood
5281.03.05

11/29/2016

Bag Sample

FPD

RESTEK 60 METER MXT-1
Nitrogen 21 PSI
Cipeak444-64bitiH2swynn.con
5281_305_56.CHR ()

61.024

f

Component  Retention External

H28

1.610 114.1483

114.1483
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Lab name: DeNovo Global Technologies, Inc.
¢ Client: CVREnergy - Wynnewood
Client ID: 5281.03.05
Collected: 11/29/2016
Method: Bag Sample
Description: FPD
Column: RESTEK 60 METER MXT-1
Carrter: Nitrogen 21 PSI
sntrol filename: C:\peak444-64bitH2swynn.con
Data file: 5281_305_57.CHR ()

1024 L e e e e e e e . 312.500
i i
‘
1 g
\ .
| i
= H25/1.610
. - |
3‘
4
!
5
6
7
|
1 i
e 5 e B S

Component Retention External Units
H2S 1.610 107.4304

107.4304
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Lab name:
+ Client:”
Client {D:
Collected:

Method:
Description:
Column:
Carrier:
Data file:
Samptle:

-244.096

DeNovo Global Technologies, Inc.

CVREnergy - Wynnewood
5281.03.05

11/29/2016

Bag Sample

FPD

RESTEK 60 METER MXT-1
Nitrogen 21 PSI

5281 305_01.GHR {}

cal 488

1250.000

l

LO8H nnn‘

+dbl

=HaSH-586

'(___r__

Component Retention External

. COS
Hes
. CS2

1.360 481,15634
1.580 488.1923
3.063 509.4956

1478.8413

Unils

Page 27 of 46




Lab name: DeNovo Giobal Technologies, Inc.

' Client:
Client ID:
Collected:
Method:
Description:
Column:
Carrier:
Data file:
Sample:

-244.096

EVREnergy - Wynnewood
5281.03.05

11/28/2016

Bag Sample

FPD

RESTEK 60 METER MXT-1
Nitrogen 21 PSI

5281_305 02.CHR ()

cal 244

C08/1.370

=

H25/1.596

> Cs22.063

....1250.000

Component  Retention External

COos
H2S8
Cs2

1.370 240.6243
1.596 244.0275
3.0893 254.7931

739.4450

Units
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Lab name:
Client;
Client 1D:
Collected:
Method:
Description:
Column:
Carrier:
Data file:
Sample:

‘- 122,048

DeNovo Global Technologies, Inc.
CVREnergy - Wynnewood
5281.03.05

11/29/2016

Bag Sample

FPD

RESTEK 60 METER MXT-1
Nitrogen 21 PSI

5281_305 03.CHR ()

cal 157

COS8/1.369

H25/1.593

e

r//) ©52/3.108

Component Retention External Units

CoS
H25
Gs2

1.360 157.4060
1.593 154.6374
3.106 161.3844

473.4277
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Lab name:
© Client:
Client 1D:

Collected:

Method:
Description:
Column:

DeNovo Global Technologies, Inc.

‘CVREnergy - Wynnewood

5281.03.05

11/29/2016

Bag Sample

FPD

RESTEK 60 METER MXT-1

Carrier: Nitrogen 21 PSI
Data fite: 5281_305_04.CHR ()
Sample: cal 78
-122048 . . e e - _
|
1 ;COSH.SBD
. H28M1 613
2l
31 > C52/3.140
4
5
|
i
7
|
Component  Retention External Units
COS 1.380 78.7072
H28 1.613 77.3724
. GS82 3.140 80.7075
236.7871
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Lab name: DeNovo Global Technclogies, Inc.
¢ Client; ‘CVREnergy - Wynnewood
Chent ID: 5281.03.05
Collected: 11/29/2016
Method: Bag Sample
Description: FPD
Column: RESTEK 80 METER MXT-1
Carrier; Niirogen 21 PSI
Data file: 5281_305_05.CHR ()
Sample: cal 38

80512 e e e ; 156.250
=
133 =
COSH.386
25
3
? ©52/3.153
4 .
8
7

Component Retention External Units

COS 1.386 39.3530
H2S 1.620 38.65624
c82 3.153 40.4122

118.4176
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l.ab name:
Client:
Client ID:
Collected:
Method:
Description:
Column:
Carrier:

DeNovo Global Technologies, Inc.

*GVREnergy - Wynnewood

5281.03.05

11/29/2016

Bag Sample

FPD

RESTEK 60 METER MXT-1
Nitrogen 21 PSI

Data file: 5281_305_06.CHR {}
Sampie: cal 19
-15.256 o
| -
15 £
COS/1.356
i .;:B- H25/1.593
3" ? £82/3.080
at
|
5
:
|
7 i
_________ ) e~
Component  Retention External Units
Cos 1.356 19.6283
H2S 1,693 19.3106
cs2 3.080 20.1660

59.1050
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APPENDIX B - Hydrocracker Flare Yokogawa GC 8000 H2S CEMS
Data
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DeNovo Global Technologies, Inc.
CVREnergy - Wynnewod Refinery
Hydrocracker Flare CEMS Data
Date is: 11/29/2016

Timestamp H m
9:30:00 123.00
9:31:00 116.02
9:33:00 116.03
9:34:00 116.03
9:35:00 121.84
9:36:00 127.67
9:37:00 127.68
9:38:00 127.68
9:39:00 127.69
9:40:00 122.89
9:41:00 118.09
9:42:00 118.08
9:43:00 118.07
9:44:00 118.07
9:45:00 114.88
9:47:00 111.67
9:48:00 111.67
9:49:00 111.67
9:50:00 111.21
9:51:00 110.75
9:52:00 110.75
9:53:00 110.75
9:54:00 110.76
9:56:00 115.10
9:57:00 115.10
9:58:00 115.10
9:59:00 115.11
10:00:00 119.69
10:01:00 124.26
10:02:00 124.26
10:03:00 124.26
10:04:00 124.25
10:05:00 117.97

10:06:00 111.68
10:07:00 111.68
10:08:00 111.68
10:09:00 111.67
10:10:00 111.45
10:11:00 111.22
10:12:00 111.21
10:13:00 111.20

10:14:00 111.22

1 00

13.5i

10:16:00 115.79

10:17:00 115.78
10:18:00 115.78
10:19:00 115.78
10:20:00 120.59
10:21:00 125.41
10:22:00 125.42
10:23:00 125.41
10:24:00 125.40
10:25:00 119.00

Run 1

Run 2

Run 3

Run 4

Run 5
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10:27:00

10:28:00
10:29:00
10:30:00
10:31:00
10:32:00
10:33:00
10:34:00
10:35:00
10:36:00
10:37:00
10:38:00
10:39:00
10:40:00
10:41:00
10:42:00
10:43:00
10:44:00
10:45:00
10:46:00
10:47:00
10:48:00
10:49:00
10:50:00

10:52:00
10:53:00
10:54:00
10:55:00
10:56:00
10:57:00
10:58:00
10:59:00
11:00:00
11:01:00
11:02:00
11:03:00
11:04:00
11:05:00
11:06:00
11:07:00
11:08:00

11:10:00
11:11:00
11:12:00
11:13:00
11:14:00
11:15:00
11:16:00
11:17:00

11:19:00
11:20:00
11:21:00
11:22:00
11:23:00
11:24:00
11:25:00
11:26:00
11:27:00

Run 6

Run 7

Run 8

Run 9
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11:28:00
11:29:00
11:30:00
11:31:00
11:32:00
11:33:00
11:34:00
11:35:00
11:36:00
11:37:00
11:38:00
11:39:00
11:40:00
11:41:00
11:42:00
11:43:00
11:44:00
11:45:00
11:46:00

11:48:00
11:49:00
11:50:00
11:51:00
11:52:00
11:53:00
11:54:00
11:55:00
11:56:00
11:57:00

11:59:00
12:00:00
12:01:00
12:02:00
12:03:00
12:04:00
12:05:00
12:06:00
12:07:00
12:C 9)

12:09:00
12:10:00
12:11:00
12:12:00
12:13:00
12:14:00
12:15:00
12:16:00
12:17:00
12:18:00
12:19:00

12:21:00
12:22:00
12:23:00
12:24:00
12:25:00
12:26:00
12:27:00
12:28:00
12:29:00

124.48
124.49
121.63
118.77
118.76
118.76
118.76
115.91
113.05
113.04
113.04
113.04
110.29
107.55
107.55
107.54
107.55
106.63
105.72

105.73
105.73
106.75
107.78
107.78
107.78
107.78
106.17
104.58
104.59

104.57
105.14
105.72
105.72
105.72
105.72
104.92
104.13
104.12

Run 10

Run 11

Run 12

Run 13
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12:30:00
12:31:00
12:32:00
12:33:00
12:34:00
12:35:00
12:36:00
12:37:00
12:38:00
12:39:00
12:40:00
12:41:00
12:42:00
12:43:00
12:44:00
12:45:00
1 0)
12:47:00
12:48:00
12:49:00
12:50:00
12:51:00
12:52:00
12:53:00
12:54:00
12:55:00
12:56:00
12:57:00
12:58:00
12:59:00
13:00:00
13:01:00
13:02:00
13:03:00
13:04:00
13:05:00
13:06:00
13:07:00
13:08:00
13:09:00
13:10:00
13:11:00
13:12:00
13:13:00

13:14:00

13:16:00
13:17:00
13:18:00
13:19:00
13:20:00
13:21:00
13:22:00

13:24:00
13:25:00

117.97
117.63
117.64
117.63
117.62
118.65
119.69
119.69
119.68
119.69
120.27
120.84
120.83
120.82
120.83

118.55
118.55
118.54
121.17
123.80
123.80
123.80
123.80
122.66
121.51
121.51
121.51
121.52
121.75
121.97
121.96
121.96
121.86
122.76
123.56
123.56
123.58
123.57
122.31
121.05
121.05
121.05
121.05

102.99
102.98
102.98
102.75
102.52
102.52

102.52
102.86

Run 14

Run 15

Run 16
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APPENDIX C - Gas Calibration Certificates / Support
Documentation
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ARirgas

an Air Liquide company

Airgas USA, LLC

CERTIFICATE OF ANALYSIS b, X 1671
Grade of Product: PRIMARY STANDARD o

Customer: DENOVO GLOBAL TECHNOLOQGIES INC - LAPORTE , TX
Part Number. X05ME78P33A0000 Reference Number: 126-400785023-1
Cylinder FF48806 Cylinder Volume: 31.7CF
Number:
Laboratory: 124 - LaPorte Mix {(SAP) - TX Cylinder Pressure: 1606 PSIG
Analysis Date: Oct 19, 2016 Valve Qutlet: 330

Lot Number:  126-400785023-1
Expiration Date: Oct19, 2017

Primary Standard Gas Mixtures are traceable to N.1.5.T. weights and/or N.L.S.T. Gas Mixture reference materials.

ANALYTICAL RESULTS
Component Req Conc Actual Concentration Analytical
(Mole %) Uncertainty
CARBON DISULFIDE 150.0 PPM 161.4 PPM +- 1%
CARBONYL SULFIDE 150.0 PPM 157.4 PPM . +- 1%
HYDROGEN SULFIDE 150.0 PPM 154.7 PPM +- 1%
ETHANE 21.00 % 21.01% +-1%
METHANE Balance :
Notes:
*RECERTIFICATION"
DENOVO GLOBAL TECHNOLOGIES INC
PO#: RECERT 9/29/2016
o
/ Approved for Release Page 1 of 126-400765023-1
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Airgas

CERTIFICATE OF ANALYSIS

Airgas USA, LLC
616 Miller Ci# O Road
Laporle. TX 77571
281-842-6900

Grade of Product: CERTIFIED STANDARD-SPEC #iscom

Customer; DENOVO GLOBAL TECHNOLOGIES INC - LAPORTE, TX
Part Number; X05ME78C33A0040
Cylinder FF37344
Number:
L.aboratory: ASG - LaPorte Mix {SAP) - TX
Analysis Date:  Jul 05, 2016
Lot Number; 126-400732979-1
Expiration Date: Jul 05, 2017

Reference Number: 126-400732979-1
Cylinder Volume: 42 CGF-

Cylinder Pressure: 2015 PSIG
Vedve Qutlet; 330

Product composition verified by direct comparison to calibration standards traceable to N.I.S.T. weights and/or N.1.5.T,

Gas Mixture reference materials.

ANALYTICAL RESULTS

Component Req Conc Actual Concentration Analytical
(Mole %) Uncertainty
CARBON DISULFIDE 500.0 PPM 509.6 PPM + 2%
CARBONYL SULFIDE 500.0 PPM 481.2 PPM +-2%
HYDROGEN SULFIDE 500.0 PPM 488.2 PPM +H- 2%
ETHANE 21.00 % 21.02% +i- 2%
METHANE Balance
Notes:,

PO# DGT-7305

Ay A,
Approved for/ Release
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APPENDIX D - Example Calculations
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where:
RA = Relative accuracy of the CEMS system to the RM
D =  Absolute value of the mean of the differences
CC = Absolute value of the confidence coefficient
RM = Average RM value or the applicable emission standard

Emission Rate Calculation tbs/MMBtu:

FUNC { E~=~C_corrected ~-MW over
{385.33*10763~'F_d"{{20.9} over {(20.9"-
%0 _{2d})}} )

Where:
E = Pollutant emission rate, ng/J (Ibs/miilion Btu).

Coomectes = Average calibration corrected concentration, ppm or percent

MW =  Molecular weight of compound, 1bs/Ib-mol
F4 = Volume of combustion components per unit of heat content, sem/J (scf/million Btu).
%0, = Concentration of oxygen on a dry basis, percent.
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QUALITY ASSURANCE / QUALITY CONTROL

Specific quality control measures were used to insure the generation of reliable data from all
sampling and analysis activities. Proper collection and organization of information followed by

clear and concise reporting of the data was a primary goal in the project.

The objective of a quality assurance/quality control (QA/QC) program is to ensure that the
precision and accuracy of all environmental data generated by DeNovo Global Technologies, Inc.
is commensurate with data quality objectives (DQOs). DQOs are based on a common
understanding of the intended end use(s) of the data, the measurement process, and the
availability of resources. Once DQOs are established, formally or informally, QC protocol can be

defined for the measurements.

In this project, the final data users will be Wynnewood Refining Company, USEPA Region VI, and
the State of Oklahoma. The DQOs for this project are to generate legally defensible data to be
used to demonstrate 40 CFR Part 60 and Part 63 compliance.

Two basic goals of a QC program are to:

1) Control errors; and

2) Verify that the entire analytical method is operating within acceptable performance
limits.

Use of qualified personnel, reliable and well-maintained equipment, appropriate calibrations and
standards, and close supervision of all operations are important components of the QC program.
The foliowing sections describe the QC results for maintaining instruments and equipment in a
state of calibration (defines the accuracy or bias error), results for measuring a continuously
maintained state of cleanliness (eliminates interference or contamination), and the paper trail
which documents that the methods were performed to instructions, calibrated within method
performance standards, and/or traceable to National Technical Information Services (NTIS)
standard reference materials. Standards of QA set forth in the Quality Assurance Handboak for
Air Pollution Measurements Systems, Volume il (USEPA-600/4-77-027b) were strictly followed.
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FIELD DATA REDUCTION

Example calculations are used in the field to check on sampling conditions and a list of formulas
used to reduce the field data. The data coliected was reviewed in the field by the Project Manager.
Errors or discrepancies were noted on the data sheet. Appendices of this report present the
standardized forms that were used to record field sampling data.

INTERNAL QC CHECKS AND FREQUENCY

QC checks were performed to ensure the collection of representative samples and the generation
of valid analytical results of these samples. These checks were performed by project participants
throughout the program.

QA PROCEDURES

The following QA procedures were implemented during this test program:
o Use of designated sampling and analytical equipment. The sampling equipment used in

this test met all calibration and operating criteria of the applicable ODEQ and USEPA
Methods.

« Sampling system was calibrated and operated according to ODEQ and USEPA
documented procedures. All site activities including audit results were logged into the

daily site book.

« Equipment calibration - The mobile sampling equipment is calibrated with two
concentrations of USEPA Protocol 1 gasses and a zero gas before the first test.
Calibration span setting are check after each run. Other test equipment is calibrated in
accordance with USEPA specifications in Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume |li (USEPA-600/4-77-027D).
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PENOVO

December 12, 2016

Mr. David M. Heller
Environmental Engineer llI
Wynnewood Refining Company
906 South Powell Street
Wynnewood, Oklahoma 73098

Re: Plant Fuel Gas — Yokogawa GC8000 Hzs Gas Chromatograph Annual RATA
Performance Test, CVR Energy, Wynnewood Refining Company,
Wynnewood, Oklahoma

Dear Mr. Heller:

Enclosed are 3 hard copies and 1 copy on CD of the final test report for the Plant Fuel
Gas — Yokogawa GC8000 Hzs Gas Chromatograph at the CVR Energy. — Wynnewood
Refinery facility located in Wynnewood, Oklahoma.

If you have any questions or comments, please do not hesitate to call me at (281) 251-
0399. DeNovo appreciates this opportunity and we look forward to continuing our
successful and lasting relationship.

Sincerely,

o?ﬂm:df’/ @u@

Louis M. Esposito
Director
LME/th

17902 East Strack Drive, Spring, TX 77379 | ]
281.251.0399, http://www.denovogt.com



W Y, NNEWOOD
_G
A CVR Refining, LP Company
PLANT FUEL GAS — YOKOGAWA GC8000 H2S GAS

CHROMATOGRAPH
2016 ANNUAL RATA PERFORMANCE TEST

CVR ENERGY — WYNNEWOOD REFINERY

WYNNEWOOD, OKLAHOMA

Final Report
December 12, 2016

Project # 5281.03.05

17902 East Strack Drive, Spring, TX 77379 |
281.251.0399, http://www.denovogt.com %
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SUMMARY

DeNovo Global Technologies, Inc. (DeNovo) conducted the annual Relative Accuracy
Test Audit (RATA) on the Plant Fuel Gas continuous emissions monitoring systems
(CEMS) associated with the CVR Energy. — Wynnewood Refining Company (WRC)
petroleum refinery located in Wynnewood, Oklahoma plant operation. Annual certification
testing was conducted on the Plant Fuel Gas Yokogawa GC8000 H2S Gas
Chromatograph for the pollutant Hydrogen Sulfide (H2S). This test was performed to
provide documentation of compliance with quality assurance provisions governed under
Federal regulations associated with 40 CFR Part 60, 40 CFR Part 63 along with the facility
state operating permit.

The testing was conducted on November 29, 2016. The test procedures were performed
in accordance with 40 CFR, Part 60, Appendix B, utilizing a modified EPA Reference
Methods 15 for the determination of H2S. This report presents the results of that testing.

Mr. David M. Heller of Wynnewood Refining Company (WRC) was the project
coordinator. The team leader for DeNovo was Mr. Louis Esposito. The field sampling
crew for DeNovo included Mr. Frank Roberto.

BASED ON THE TEST RESULTS, THE PLANT FUEL GAS YOKOGAWA GC8000 H2S
GAS CHROMATOGRAPH PASSED THE 2016 ANNUAL RATA PERFORMANCE
CERTIFICATION.

fou«;df// é;%a-«@

Louis M. Esposito
Director
DeNovo Global Technologies, Inc
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1.0 INTRODUCTION

DeNovo Giobal Technologies, Inc. (DeNovo) conducted the Annual RATA Performance
Test (RATA) for the Yokogawa GC8000 HzS Gas Chromatograph serving the Plant Fuel
Gas associated with the WRC operations in Wynnewood, Oklahoma.

The H2S Annual Performance RATA series consisted of sixteen samples taken within >3
<6 hours for the test series.

The subsequent sections of this report present results for the tests as follows:

2.0 — Test Methods and Equipment Summary
3.0 — Summary of Test Procedures and Results

The appendices provide documentation and supporting data. The appendices are
organized as follows:

Appendix A — Emission Performance RM Calibration and Run Test Data
AppendixB Operational Data

Appendix C — Gas Calibration Certificates/Support Documentation
AppendixD — Example Calculations

AppendixE — Quality Assurance
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2.0 TEST METHODS AND EQUIPMENT SUMMARY

The test program was designed to provide data for documentation of compliance with
federal regulations associated with NSPS Subparts and state operating permit
requirements related to certification of unit emissions. Specifically, testing for the WRC
facility consisted of sampling the Yokogawa GC8000 H2S Gas Chromatograph for H2S.
The following is a brief description of the units:

Fuel Gas H2S CEMS
H28 Analyzer — Yokogawa Gas Chromatograph
Model: GC8000

Serial No.: KGC-11726
Plant I.D No.: 1000165
Span Range: 0 — 300 ppm H2S

The Plant Data Acquisition System (DAS) is managed by a Honeywell Total Distributive
Control (TDC) processor which compiles process data points from the units into the
Honeywell Plant History Database (PHD). The PHD system provides one-minute
averaged data.

3.0 SUMMARY OF TEST PROCEDURES AND RESULTS

A summary of the RATA test series is given in Table 3-1.

3.1 Emission Performance Test

RATA testing was performed on November 29, 2016 on the Yokogawa GC8000 H2S Gas
Chromatograph. A minimum of sixteen (16) test runs were used from sample bag
injections. Testing was performed in accordance with EPA Method15 (modified), gas
chromatography sampling and analytical test procedures to calculate the average for the
RA determination for the unit. The RM average was then compared with the CEM
averages to determine the analyzer relative accuracy. The RA Performance Specification
for H2S analyzer specifies the CEMS to be within 20% of the reference method, or 10%
of the emission standard (162 ppm).

Based on the test results, the Yokogawa GC8000 H2S Gas Chromatograph Passed
the Annual RATA certification.
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3.2

Sampling and Analytical Procedures

3.2.1 RM - Gas Chromatography Instrumentation

The compound to be analyzed for was hydrogen sulfide (H2S). The instrument
used for the analyses was a SRl 8610C equipped with a flame photometric
detector (FPD). The detector temperature was set at 125°C, and a sample flow of
70 ml per minute. Column temperature was set at 45°C. A 1.0 - milliliter sample
loop mounted on an automatic sampling valve was used to inject both calibration
and sample gases on to two Chromasil 310 3-meter x 1/8” packed Teflon columns
configured in series.

Sample size was set to 1.0 ml.

3.2.2 GC Calibration Procedure

The GC was calibrated using H2S/COS/CS: certified gas. A 7-point curve was
obtained by diluting the standard with nitrogen gas to 100% and 50% of a 488.2
ppm gas standard and also diluting the standard with nitrogen gas to 100%, 50%,
25%, 12.5% and 0% of the 154.7 ppm gas standard concentration. The dilutions
were accomplished within the precision syringe by taking in a specified amount of
standard and then diluting with the nitrogen. Runs were done at each calibration
point until three consecutive runs were within 10% of each other with the final
analysis point being added to the curve. Certified H2S standards within the range
of the facility operating conditions were injected to confirm calibration.

3.2.3 GC Sampling Procedure

The refinery fuel gas samples measured by the Yokogawa GC8000 H2S Gas
Chromatograph were sampled and measured according to the requirements and
procedures of EPA Reference Method 15 with the following two modifications. Gas
samples were collected in tedlar bags instead of direct injection and the GC was
calibrated by means of certified gas standards versus permeation tubes. Each
tedlar bag was purged with nitrogen prior to use and then filled directly from the
Yokogawa fuel gas analyzer sample port feed tap. The sample port taps were
fitted with 1/4" stainless swag-lok fittings and connected to Teflon tubing. The
sample line was purged prior to each sample. The labeled tedlar bags were then
immediately brought to the RM GC for immediate analysis via direct injection. No
dilutions of the sample were necessary since the established calibration table
covered the appropriate range.
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3.2.4 GC Data Collection and Integration

2016 Plant Fuel Mix Drum GC RATA SERIES

P.N. 5281.03.05

The results were integrated using Peak Simple GC software, with data analysis

specific to H2S concentrations reported in parts per million (ppm)

Table 3-1: Summary Yokogawa GC8000 H:S CEMS Rata

Run No. RM CEMS
H2S (ppm) HzS (ppm)
1. 0.0 3.89
2. 0.0 3.88
3. 0.0 3.42
4, 0.0 2.27
5. 0.0 4.32
6. 0.0 3.62
7. 0.0 2.7
8. 0.0 3.61
9. 0.0 3.37
10. 0.0 4.06
1. 0.0 2.21
12. 0.0 3.34
13. 0.0 472
14. 0.0 5.64
15. 0.0 472
16. 0.0 4.94
Avg 0.0 3.79
Difli\”cl:::ce ks
StdDe 0.9458
ConC. 0.5039
RA% >100
Ac/Std % 2.7
Status PASS

H2S shall not exceed 20.0 percent of the mean value of the reference method test data
or 10 percent of the Relative Standard, whichever is greater
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APPENDIX A - Yokogawa GC8000 H:S RM Calibration and Run
Test Data

Page 8 of 45



DeNovo Global Technologies, Inc.

ENVIRONMENTAL ENGINEERING AND TESTING SERVICES

17902 East Strack Drive

Spring, Tx 77379

CLIENT: |CVR Energy DATE: |11/29/2016
LOCATION: |Wynnewood, Oklahoma PROJECT NO.: |5281.03.05
LOAD:{N/A PERSONNEL: |Louis Esposito
ANALYZER:|Yokogawa GC8000 SOURCE: |Fuel Drum
1.D.:JKGC-11726 APPLICABLE STANDARD: |162

RELATIVE ACCURACY TESTING SUMMARY - Fuel Drum H2S ANALYZER

The table below contains the results of testing and calcultions performed on the date(s) listed.
The testing was performed in accordance with 40 CFR Part 60, Appendix B, Performance Specification 7

Fuel Drum
TIME RM CEMS Dif
9:52 0.00 3.89 -3.89
10:07 0.00 3.88 -3.88
10:24 0.00 3.42 -3.42
10:40 0.00 2.27 -2.27
11:06 0.00 4.32 -4.32
11:28 0.00 3.62 -3.62
11:45 0.00 2.70 -2.70
12:02 0.00 3.61 -3.61
12:18 0.00 3.37 -3.37
12:34 0.00 4.06 -4.08
12:49 0.00 2.21 -2.21
13:06 0.00 3.34 -3.34
13:22 0.00 4.72 -4.72
13:37 0.00 5.64 -5.64
13:46 0.00 472 -4.72
13:56 0.00 4,94 -4.94
Average 0.00 3.79 -3.79
RM AVERAGE: 0.0000 ppmv
CEMS AVERAGE: 37944 ppmv
ARITHMETIC MEAN:  -3.7944
STANDARD DEVIATION:  0.9458
CONFIDENCE COEFFICIENT:  0.5039
ACCURACY VS. RM AVERAGE: >100 %
ACCURACY VS. APPLICABLE STANDARD: 27 %

THE ABOVE DATA CERTIFIES THAT THE C.EM. FOR WHICH THIS DATA I3

PROVIDED PASSES X , FAILS
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THE RELATIVE ACCURACY TEST

Phone: 281-251-0399
Fax: 281-251-1301




Lab namer
Client;
Client ID:
Collected:
Method:
Bescription;
Column:
Cartier:
Data file:
Sample:

!- 16.256

BeNovo Global Technologies, Inc.
CVREnergy - Wynnewood
5281.03.05

11/29/2016

Bag Sample

FPD

RESTEK 60 METER MXT-1
Nitrogen 21 PSI
5281_305_07.CHR ()

FD Run 1

Rkt

Component  Retention External Units

0.0000
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JL.ab name:
Client:
Client 1D
Collected:
Method:
Description:
Column:
Carrier:
Data file:
Sample:

-15.256

DeNovo Global Technologies, Inc.

CVREnergy - Wynnewood
5281.03.05

11/29/2(16

Bag Sample

FPD

RESTEK 60 METER MXT-1
Nitrogen 21 PSI
5281_305_08.CHR ()

FD Run 2

VW

Component Retention Extemal

0.0000

Units
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78.125




Lab name:
Client:
Client ID:
Collected:
Method:
Descriplion:
Column:
Carrier:
Data file:
Sample:

-15.286

DeNove Global Technologies, Inc.
CVREnergy - Wynnewood
5281.03.05

11/29/2016

Bag Sample

FPD

RESTEK 60 METER MXT-1
Nitrogen 21 PSI
5281_305_09.CHR ()

FD Run 3

Component Retention External  Units

0.0000
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Lab name: DeNovo Global Technologies, Inc.
Client: CVREnergy - Wynnewood
Client ID: 5281.03.05
Collected: 11/29/2016
Method: Bag Sample
Description: FPD
Column: RESTEK 80 METER MXT-1
Carrier: Nitrogen 21 PSI
Data fite: 5281_305 10.CHR (}
Sample: FD Run 4

Component  Retention External Units

0.0000
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Lab name:
Client:
Client 1D:
Collected:
Method:
Description:
Column:
Carrier:
Data file:
Sample:

DeNova Global Technologies, Inc.

CVREnergy - Wynnewood
5281.03.05

11/29/2016

Bag Sample

FPD

RESTEK 80 METER MXT-1
Nitrogen 21 PSI

5281 305_11.CHR ()

FD Runb5

VY

v

Component Retention External

0.0000
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78125




Lab name:
Client:
Client iD:
Collected:
Method:
Description:
Column:
Carrier:
Pata file:
Sample:

6-

Component

DeNovo Global Technologies, Inc.

CVREnergy - Wynnewood
5281.03.05

11/29/20186

Bag Sample

FPD

RESTEK 60 METER MXT-1
Nitrogen 21 PSI
5281_305_20.CHR {}

FD Run6

Y'Y

Retention External

0.0000
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312.500
!

H




sLab name:
Client:
Client ID:
Collected:
Method:
Description:
Column:
Catrter:
Data file:
Sample:

-61.024

DeNovo Global Technologies, Inc.

CVREnergy - Wynnewood
5281.03.05

11/29/2016

Bag Sample

FPD

RESTEK 60 METER MXT-1
Nitrogen 21 PSI
5281_305_21.CHR ()

FD Run 7

=T

Component  Retention External

0.0000

Units
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312,500




«Lab name:
Client:
Client 1D:
Collected:
Method:
Description.
Column:
Carvier:
Data fite:
Sample:

-61.024

DeNovo Global Technologies, Inc.

CVREnergy - Wynnewood
5281.03.05

11/29/2016

Bag Sample

FPD

RESTEK 60 METER MXT-1
Nitrogen 21 PSI

5281 305_22.CHR (}

FD Run 8

Component Retention External

0.0000
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_ 312.500




L ab name: DeNovo Global Technologies, Inc.
Client: CVREnergy - Wynnewood
Client 1D 5281.03.05
Collected: 11/29/2016
Method: Bag Sample
Description: FPD
Column: RESTEK 60 METER MXT-1
Carrigr: Nitrogen 21 PSI
Data file: 5281_305_23.CHR {)
Samgple: FD Run 9

-61.024 312.500

Component Retention External Units

0.0000
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Lab name: DeNovo Global Technologies, Inc.
Client: CVREnergy - Wynnewood
Client 1D; 5281.03.05
Collected: 11/29/2016
Method: Bag Sample
Description: FPD
Column: RESTEK 60 METER MXT-1
Carrier: Nitrogen 21 PSI
Data file: 5281_305_24.CHR ()
Sample: FD Run 10

61024 . ST _ . 312,500

Component  Retention External Units

0.0000
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sLab name:
Client:
Client |D:
Collected:
Method:
Description:
Column:
Carrier:
Data file:
Sample:

-122.04

Component Retention External Units

DeNovo Global Technotogies, inc.
CVREnergy - Wynnewood
5281.03.05

11/28/2016

Bag Sample

FPD

RESTEK 60 METER MXT-1
Nitrogen 21 PSI
5281_305_25.CHR ()

FD Run 11

0.0000

Page 20 of 45

_ 625.000




Lab name: DeNovo Global Technologies, Inc.
Client: CVREnergy - Wynnewood
Client ID: 5281.03.05
Collected: 11/29/2016
Method: Bag Sample
Description: FPD
Column: RESTEK 60 METER MXT-1
Carrier: Nitrogen 21 PSI
Data file: 5281_305_26.CHR ()
Sample: FD Run 12

-122.048 e . .. 825000

L e

Component Retention External Units

0.0000
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.Lab name: DeNovo Global Technologies, ng.
Client: CVREnergy - Wynnewood
Client ID: 5281.03.05
Collected: 11/29/2016
Method: Bag Sample
Pescription: FPD
Column: RESTEK 60 METER MXT-1
Carrier: Nitrogen 21 PSI
Data file: 5281_305_27.CHR ()
Sampte: FD Run 13

-122.048 e S __ 625.000

Component  Retention External Units

0.0000
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.Lab name: DeMovo Global Technologies, Inc.
Client: CVREnergy - Wynnewood
Client 1D: 5281.03.05
Collected: 11/29/2016
Method: Bag Sample
Description: FPD
Column: RESTEK 80 METER MXT-1
Carrier: Nitrogen 21 PSi
Data file: 5281_305_28.CHR ()
Sample: FD Run 14

-122.048  625.000

Component  Retention External Units

0.0000
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«Lab name:
Client:
Client iD:
Collected:
Method:
Description:
Column:
Carrier:
Data file:
Sample:

-122.048 _

Component

DeMNovo Global Technologies, Inc.

CVREnergy - Wynnewood
5281.03.06

11/29/2016

Bag Sample

FPD

RESTEK 80 METER MXT-1
Nitrogen 21 PS!
5281_305_29.CHR {}

FD Run t5

Retention External

0.0000

Units
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....525.000




sLab nameé:
Client:
Client ID:
Collected:
Method:
Description:
Column:
Carrier:
Data file:
Sampte:

-122.048

DeNovo Global Technologies, Inc.
CVREnergy - Wynnewood
5281.03.05

11/29/2016

Bag Sample

FPD

RESTEK 60 METER MXT-1
Nitrogen 21 PSi
5281_305_30.CHR ()

FD Run 16

Component  Retention External Units

0.6000
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625,000




:Lab name:
Clignt:
Client 1D:
Collected:
Method:
Description:
Column:
Carrier:
Data file:
Sample:

-244.096

DeNovo Global Technologies, Inc.

CVREnergy - Wynnewood
5281.03.05

11/28/2016

Bag Sample

FPD

RESTEK 60 METER MXT-1
Nitrogen 21 PSI]
5281_305_01.CHR ()

cal 488

1250.000

SOGH-360

Component Retention External

Cos
H25
Cs2

1.360 481.1534
1.580 488.1923
3.063 509.4956

1478.8413

Units
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$52/3.062




Lab name:
Client:
Client 1D:
Collected:
Method:
Description:
Column:
Carrier;
Data file:
Sample:

-244.096

DeNovo Global Technologies, inc.
CVREnergy - Wynnewood
5281.03.05

14/29/2018

Bag Sample

FPD

RESTEK 60 METER MXT-1
Nitrogen 21 PSI
5281_305_02.CHR ()

cal 244

CO8/1.370
H25/1.696

e

Component  Retention External Units

COS
H25
cs2

1.370 240.6243
1.596 244.0275
3.093 254.7931

739.4450

K/_,//D ©52/3.093
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1250.000
i




.Lab name: DeNovo Global Technologies, inc.
Client: CVREnergy - Wynnewood
Client ID: 5281.03.05
Collected: 11/29/2016
Method: Bag Sample
Description: FFD
Column: <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>